Abstract. In order to better design blades and prevent from resonance of blades fatigue damage, it is necessary to analyze the force and CFD of the blade. Assuming that the blades are in a static state, and make the air is blowing at the same relative velocity from the opposite direction to the blades, aerodynamic force and inertial force are analyzed. By simulating the flow field around the blades, wind turbine surface and ambient air flow condition can be obtained. The results show that the force at the root of the blade is the biggest, and the bending moment is also the greatest.
Introduction
Blade is the core component of wind turbine generator, and it is also the most complicated component of force. The blade with good performance is the key to high efficiency utilization of wind energy, and improving the economic benefit of wind turbines. Due to the blades are subject to varying levels of aerodynamic loads and inertial forces. Therefore, it is important to study the force analysis of wind turbine blades and apply the computational fluid dynamics analysis to ensure the reliable operation and service life of the wind turbine generator.
The accuracy of the aerodynamic performance calculation of the wind turbine directly affects the operation efficiency and safety of the wind turbine. Therefore, the method of calculating aerodynamic force, inertial force and k-w flow equation of wind turbine blades is briefly described in this paper. Computational fluid dynamics (CFD) has become an important method and tool for the study of fluid flow. It can solve the complex flow, and can accurately simulate the arbitrary moment of the flow field. In this paper, CFD analysis of wind turbine blades is not only helpful in some aspects, but also can be used as a detailed description of the details in the flow field.
The Aerodynamic Force of the Blades
The aerodynamic force consists of two parts: one part is due to air flows around the object, causes the synthesis of the object pressure; the other part is due to air flows around the object, the object in the boundary layer due to the viscosity of the air generated by the friction. The aerodynamic forces acting on the blades will not change the magnitudes of them if the blades are stationary. The aerodynamic force only depends on the relative velocity and the angle of attack. The stationary blade is studied in the flowing air and its infinite flow velocity is v.
In order to express the pressure along the surface changes, the vertical line can be used on airfoil surface, with the length of the vertical line KP expressing the pressure of each part [1] .
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where: P is airfoil surface static pressure; , ,V is infinite distance of the incoming flow conditions. All forces acting on the blade are F, generally oblique direction of gas flow can be expressed by the following formula:
where: S is span area, equal to chord length ×span length; Cr is total aerodynamic coefficient. The force can be divided into two parts: one is parallel to the air flow component force is drag D; the other is perpendicular to the air flow component force is lift L.D and L can be expressed as:
(3) where: Cd and Cl are the drag coefficient and lift coefficient. These two forces are perpendicular to each other, they can be written as:
(4) Suppose M is F relative to the leading edge of the moment, the moment coefficient CM is defined as follows:
(5) where: l is airfoil chord length.
So the aerodynamic force acting on the airfoil can be expressed as lift, drag and aerodynamic moment. For each angle of attack has a special point C, the point of the aerodynamic torque is zero, known as the pressure center [2] . The relative distance between the pressure center point and the leading edge and chord length ratio is about 25% to 30%.
Wind Turbine Blade Inertia Force
Centrifugal force is a mass force generated when the blade rotates, and its direction is from the axis of rotation outward, and it is perpendicular to the axis of rotation. Centrifugal force can be decomposed into longitudinal force and lateral force. The centrifugal force is calculated as: (7) where: Ixy is moment of inertia. Gravity direction perpendicular to the ground, its magnitudes and material density properties of blades are related. The calculation formula is as follows:
Mesh Generation of Blade Flow Field of CFD Analysis
CFD analysis is more stringent, the grid cells are smaller, so the grid is dense to ensure the accuracy of the calculation results [3] .In this paper, mesh meshing module using ANSYS Mesh application program, when setting the physical environment of the model as CFD, the entity unit removes the center node of the mesh unit by default and obtains a smoother transition grid. The number of grid cells divided by rotation domain is 1.47 million, and the number of cells is enough to characterize the boundary layer [4] . The total quality of the final flow field grid is shown in Figure 1 , the overall mesh distortion is less than 0.86, and most of it is about 0.2, and the mesh quality is improved greatly. 
Flow Analysis of Blade Section under Three Dimensional Rotation
Four sections on wind turbine blades under rated wind condition were selected to read the pressure and velocity distribution of flow field on the blades .
The selected four sections contain not only the three airfoils used in the blade design process, but also the transition between the airfoils. Based on the maximum rotation radius R of the blade, the position of the section is 0.1R, 0.2R, 0.4R, 0.8R respectively. Fig. 2 shows the pressure and velocity vectors of the flow field at different cross-sections. From the pressure map, it is found that the increase of the pressure between the 0.2R section and the 0.8R section, the pressure value is positive and the pressure value is negative, is much larger than that of the pressure at the blade root and blade tip. The swirl is close to the 0.1R airfoil section, after the 0.2R cross section, the velocity vector did not have significant airflow separation at the trailing edge of the airfoil section, and no air turbulence. It also shows that the lift rotating blades are mainly provided by the 0.2R section. 
Conclusion
The airfoil used in wind turbine blades has asymmetrical streamline shape, and the windward edge is flat, which accords with the aerodynamics principle. Through the blade flow analysis, we can visually see the effects of airfoil blade flow field, to provide reference for the selection of appropriate larger lift airfoil blade. It can be seen from the sectional drawing that the airfoil near the blade root is thicker, and the airfoil is thinner along the blade spreading direction, which can not only improve the aerodynamic performance, but also enhance the blade strength. With the increasing wind speed in blade direction, the aerodynamic pressure is increased, especially the force and stress from the other parts near the blade root position, and the bending moment is maximal.
